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$Q$ , $T$ ,
: $\sum\sum QT$ fqt(x )\rightarrow l-a)
$q=1t=1$
$:g \text{ }+\sum_{t=1}^{T}$ g,(x ) $=0$ $(q=1, \ldots, Q)$ (1-b)
$l_{4t}+ \sum_{q=1}^{Q}h_{qt}(x_{qt})=0$ $(t=1, \ldots, T)$ (1-c)
$c_{qt}(x_{qt})=0$ $(q=1, \ldots, Q;t=1, \ldots, T)$ (1-d)
$oe_{qt}\geqq 0$ $(q=1, \ldots, Q;t=1, \ldots, T)$ (1-e)
. , $oe_{qt}\in\Re^{n_{qt}}$ $q$ $t$ , $g\text{ }\in\Re^{\mathrm{m}_{\eta \mathrm{O}}}$
$h\text{ }\in\Re^{\mathrm{m}}\mathrm{o}t$ , $f_{qt}$ : $\Re^{n_{qt}}arrow\Re,$ $g_{qt}$ : $\Re^{n_{qt}}arrow\Re^{m_{q}}0,$ $h_{qt}$ : $\Re^{n_{qt}}arrow\Re^{n}\mathrm{o}\mathrm{e},$ $c_{qt}$ : \Re \pm qt\rightarrow qt
. (1-b) , $q$
, . , (1-c) $t$
, (1-d) $q$ $t$ 1 , ,
$t$ 1 , . ,
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$oe_{qt}$ , , (1-e)
.
, $f_{qt},$ $g_{qt}$ , h $\mathrm{a}$ , 1 .
, c , . (1)
$n=n_{1}+\cdots+n_{T}$ , $m=m_{0}+m_{1}+\cdots+m_{T}$ . ,
$n_{t}= \sum_{q=1}^{Q}n_{qt}$ , $m_{t}=m_{0t}+ \sum_{q=1}^{Q}m_{qt}$ $(t=1, \ldots,T)$ ; $m_{0}= \sum_{q=1}^{Q}m_{q0}$
. , $Q$ 1\sim 20 , $T$ $\sim$ . , n $m_{qt}$ ,
, . , m $T$ , $m_{0t}$
1\sim . , (1) , .
(1) , . block-angular .
, (1-b) . , ,
, .
$\theta_{qt}(p_{qt}, s_{qt})=0$ , $\sum_{\tau=1}^{t}\mathrm{r}_{q\tau}-s_{qt}=0$ $(q=1, \ldots,Q;t=1, \ldots,T)$ (2)
, $p_{qt},r_{qt}$ , s $q$ $t$ } ,
. (2) 1 , 2
$=0$ $(q=1, \ldots, Q)$
$r_{q1}-s_{q1}$
$s_{q1}+r_{q2}-s_{q2}$ $=0$ $(q=1, \ldots, Q)$
$s_{q2}+r_{q3}-s_{q3}$ $=0$ $(q=1, \ldots, Q)$ (3)...
sq, l $+r_{qT}-s_{qT}$
$=.\cdot$.







, $f$ : $Warrow\Re,$ $g$ : r\rightarrow . (4)
Lagrange $y\in$ , $z\in W$ , Lagrange
$\mathcal{L}(oe,y, z)=f(oe)+y^{\mathrm{T}}g(x)-z^{\mathrm{T}}x$
. , $x,$ $z$ $X,$ $Z$ ,
1 1 . $x^{(k)}>0,$ $y^{(k)},$ $z^{(k)}>0$ ,
$\Delta x^{(k)},$ $\Delta y^{(k)},$ $\Delta z^{(k)}$ , 1 .
$B^{(k)}\Delta x+\nabla g(X^{(k)})\Delta y-\Delta z=-\nabla \mathcal{L}(X^{(k)},y^{(k)},z^{(k)})$
$\nabla g(x^{(k)})^{\mathrm{T}}\Delta \mathrm{a}\mathrm{e}=-g(x^{(k)})$ (5)
$Z^{(k)}\Delta ae+X^{(k)}\Delta z=\mu^{(k)}1-Z^{(k)_{X}(k)}$
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, $B^{(k)}$ 2L(x(k), $y^{(k)},$ $z^{(k)}$ ) , BFGS [7]




, $\rho=(\rho_{1}, \ldots, \rho_{m})^{\mathrm{T}}>0$ , . . $y,$ $z$
, Zoe $\mu$ .
, 1 (5) .
, (1) ,
. (1-b) (1-c) Lagrange $y\text{ }\in\Re^{m_{q0}}(q=$
$1,$
$\ldots,$
$Q),$ $y_{\mathrm{o}t}\in\Re^{m_{0t}}(t=1, \ldots,T)$ , (1-d) (1-e) Lagrange
$y_{qt}\in\Re^{m_{qt}},z_{1t}\in\Re^{n_{qt}}(q=1,\ldots,Q- t=1, \ldots,T)\text{ }-\mathrm{t}\text{ }.\text{ }=\prime t=1,$
$\ldots,T\text{ }l,\iota|’.\mathrm{x}_{\backslash :}x_{T}^{\mathrm{T}})^{\mathrm{T}},y_{0}=(y_{10}^{\mathrm{T}}, \ldots,y_{Q0}^{\mathrm{T}})^{\mathrm{T}},y=(y_{0}^{\mathrm{T}},y_{1}^{\mathrm{T}},\ldots,y_{T})^{\mathrm{T}},z=(z_{1}^{\mathrm{T}},\ldots,z_{T}^{\mathrm{T}})^{\mathrm{T}}\text{ }*\text{ }.\text{ }1_{\vee}\text{ }x_{t}=(XX_{Qt}^{\mathrm{T}})^{\mathrm{T}},y_{t}=(y_{0t}^{\mathrm{T}},y_{1t}^{\mathrm{T}},\ldots,y^{\mathrm{T}})^{\mathrm{T}},z_{t}=(z_{1t}^{\mathrm{T}},\ldots, z_{Qt}^{\mathrm{T}})^{\mathrm{T}}\text{ }+^{t},\ldots,\mathrm{k}^{\mathrm{Y}}\text{ },x=(x_{1}^{\mathrm{T}},\ldots$ ,
$\mathcal{L}_{qt}(oe_{qt}, y_{q0},y_{\mathrm{o}t},y_{qt}, z_{qt})=f_{qt}(x_{qt})+y_{q0}^{\mathrm{T}}g_{qt}(oe_{qt})+y_{\mathrm{o}t}^{\mathrm{T}}h_{qt}(x_{qt})+y_{qt}^{\mathrm{T}}c_{qt}(oe_{qt})-z_{qt^{\mathfrak{B}}qt}^{\mathrm{T}}$
$(q=1, \ldots, Q;t=1, \ldots, T)$
, (1) Lagrange
$\mathcal{L}(oe,y, z)=\sum_{q=1}^{Q}\sum_{t=1}^{T}\mathcal{L}_{qt}(x_{qt},y_{\text{ }}, y_{0t}, y_{qt}, z_{qt})+\sum_{q=1}^{Q}y_{\phi 1}^{\mathrm{T}}g_{q0}+\sum_{t=1}^{T}y_{0t}^{\mathrm{T}}h_{0t}$
. L $x_{qt}$ L ’ Hesse 2 $\mathcal{L}_{qt}$
$\mathcal{L}_{qt}$ ($x_{qt}$ , y ’ $y_{\mathrm{O}t}$ , y ’ $z_{qt}$) $=\nabla$ fqt(x )+\nabla g (x )y\phi h $(ae_{qt})y\mathrm{o}t$ (6)
$+\nabla c_{qt}(x_{qt})y_{qt}-z_{qt}$ $(q=1, \ldots, Q;t=1, \ldots, T)$
, $\mathcal{L}$ oe Haese $2\mathcal{L}$ , $\nabla^{2}\mathcal{L}_{qt}(q=1, \ldots, Q;t=1, \ldots, T)$
. , $\nabla^{2}\mathcal{L}_{qt}(x_{qt}^{(k)}, y_{\text{ }^{}(k)}, y_{0t}^{(k)}, y_{qt}^{(k)}, z_{qt}^{(k)})$
$B_{qt}^{(k)}$ , 1 .
Bq(kt)\Delta x +\nabla g,(xq(kt))\Delta yO+\nabla h (xq(kt))\Delta y\mbox{\boldmath $\alpha$}+\nabla c,(xq(kt))\Delta yqt-\Delta z
$=-\nabla \mathcal{L}_{qt}(^{(k)}oe_{qt},y_{q0}^{(k)}, y_{0t}^{(k)}, y_{qt}^{(k)}, z_{qt}^{(k)})$ $(q=1, \ldots, Q;t=1, \ldots, T)$ (7-a)
$\sum_{t=1}^{T}$ \nabla g (xq(kt))T\Delta xC-gO-t\Sigma =Tlg (xq(kt)) $(q=1, \ldots, Q)$ (7-b)
q\Sigma Q=l\nabla h (x\yen ) $)$T\Delta xqt=-h - $\sum_{q=1}^{Q}h_{qt}(x_{qt}^{(k)})$ $(t=1, \ldots, T)$ (7-c)
$\nabla c_{qt}(_{X_{qt}}^{(k)})^{\mathrm{T}}\Delta oe_{qt}=-c_{qt}(x_{qt}^{(k)})$ $(q=1, \ldots, Q;t=1, \ldots, T)$ (7-d)
$Z_{qt}^{(k)}\Delta oe_{qt}+X_{qt}^{(k)}\Delta z_{qt}=\mu^{(k)}1-Z_{qtqt}^{(k)_{X}(k)}$ $(q=1, \ldots, Q;t=1, \ldots, T)$ (7-e)
(7-e) , $\Delta z_{qt}$ .
$\Delta z_{qt}=(X_{qt}^{(k)})^{-1}\{\mu^{(k)}1-Z_{qt}^{(k)(k)}(oe_{qt}+\Delta oe_{qt})\}$ $(q=1, \ldots,Q;t=1, \ldots,T)$ (8)
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(8) (7-a) , (6) , \Delta x 1
$\{B_{qt}^{(k)}+(X_{qt}^{(k)})^{-1}Z_{qt}^{(k)}\}\Delta x_{qt}=\mu^{(k)}(X_{q1}^{(k)})^{-1}1-\nabla f_{qt}(x_{qt}^{(k)})$ (9)





$\tilde{y}_{qt}=y^{(k)}+\Delta y_{qt}$ $(q=1, \ldots, Q;t=1, \ldots,T)$
. , $\tilde{y}_{0}=(\tilde{y}_{10}^{\mathrm{T}}, \ldots,\tilde{y}_{Q0}^{\mathrm{T}})^{\mathrm{T}}$ , $\tilde{y}_{t}=(\tilde{y}_{0t}^{\mathrm{T}},\tilde{y}_{1t}^{\mathrm{T}}, \ldots,\tilde{y}_{Qt}^{\mathrm{T}})^{\mathrm{T}}(t=1, \ldots, T)\text{ }$
. , $g_{0}=(g_{10}^{\mathrm{T}}, \ldots, g_{Q0}^{\mathrm{T}})^{\mathrm{T}}$ , $g_{t}$ : $\Re^{n_{t}}arrow\Re^{m_{0}},$ $\mathrm{c}_{t}$ : $\Re^{\mathrm{n}_{t}}arrow\Re^{m_{t}}$ $g_{t}(oe_{t})=$
$(g_{1t}(x_{1t})^{\mathrm{T}}, \ldots, g_{Qt}(x_{Qt})^{\mathrm{T}})^{\mathrm{T}},$ $\mathrm{c}_{t}(x_{t})=(h_{\alpha}^{\mathrm{T}}+\sum_{q=1}^{Q}h_{qt}(x_{qt})^{\mathrm{T}}, c,,(x_{1t})^{\mathrm{T}}, . . ., c_{Qt}(x_{Qt})^{\mathrm{T}})^{\mathrm{T}}(t=$
$1,$
$\ldots,$
$T)$ . , $g_{t}$ Jacobi $g_{t}$ $\mathrm{c}_{t}$ Jacobi $c_{t}$
$\nabla g_{t}(oe_{t})=(\begin{array}{lll}\nabla g_{1t}(\oe_{1t}) 0 \ddots 0 \nabla g_{Qt}(\oe_{Qt})\end{array})$
$(t=1, \ldots, T)$ (10)
$\nabla \mathrm{c}_{t}(x_{t})=\{$ $\nabla h_{Qt}.\cdot.(x_{Qt})\nabla h_{1t}(x_{1t})$ $\nabla c_{1t}(oe_{1t})0^{\cdot}.$ . $\nabla c_{Qt}(oe_{Qt})0)$ $(t=1, \ldots, T)$ (11)
, $n_{qt}\mathrm{x}n_{qt}$ $\Psi_{qt}^{(k)}$ $n_{qt}$ $\lambda_{qt}^{(k)}$
$\Psi_{qt}^{(k)}=\{B_{qt}^{(k)}+(X_{qt}^{(k)})^{-1}Z_{qt}^{(k)}\}^{-1}$ $(q=1, \ldots, Q;t=1, \ldots, T)$ (12)
$\lambda_{qt}^{(k)}=\Psi_{qt}^{(k)}\{\mu^{(k)}(X_{qt}^{(k)})^{-1}1-\nabla f_{qt}(x_{qt}^{(k)})\}$ $(q=1, \ldots, Q;t=1, \ldots, T)$
ae $\text{ },$ $\Psi_{t}^{(k)}=\mathrm{d}\mathrm{i}\mathrm{a}\mathrm{g}\{\Psi_{1t}^{(k)}, \ldots, \Psi_{Qt}^{(k)}\},$ $\lambda_{t}^{(k)}=((\lambda_{1t}^{(k)})^{\mathrm{T}}, \ldots, (\lambda_{Qt}^{(k)})^{\mathrm{T}})^{\mathrm{T}}(t=1, \ldots, T)$ .
, (9)
$\Delta x_{qt}=\lambda_{qt}^{(k)}-\Psi_{qt}^{(k)}$ {\nabla g (xx) $)$ y\tilde o+\nabla h,(xq(kt))y\tilde \mbox{\boldmath $\alpha$}+\nabla c,(xqt) $)$ I\tilde $qt\}$ (13)
$(q=1, \ldots, Q;t=1, \ldots,T)$
, (7-c), (7-d) , $\tilde{y}_{t}$ } 1
$c_{t}(oe_{t})^{\mathrm{T}}(k)\Psi_{t}^{(k)}\nabla c_{t}(x_{t}^{(k)})\tilde{y}_{t}=$ $(_{X_{t}}^{(k)})+\nabla c_{t}(x_{t}^{(k)})^{\mathrm{T}}$ {\lambda t(k)-\psi }k gt(x}k) $)$y0} (14)
$(t=1, \ldots,T)$
. , $\nabla \mathrm{c}_{t}(oe_{t})(k)$ , $m_{t}\mathrm{x}m_{t}$ $\Phi_{t}^{(k)}$
$\Phi_{t}^{(k)}=$ { $(x_{t}^{(k)})^{\mathrm{T}}$ \Phi }0 (x!’)}-l $(t=1, \ldots, T)$
1
(15)
, (14) $\tilde{y}_{t}$ .
$\tilde{y}_{t}=\Phi_{t}^{(k)}[\mathrm{c}_{t}(x_{t}^{(k)})+\nabla \mathrm{c}_{t}(x_{t}^{(k)})^{\mathrm{T}}\{\lambda_{t}^{(k})-\Psi_{t}(k)\nabla g_{t}(oe_{t}(k))\tilde{y}_{0\}]}$ $(t=1, \ldots, T)$ (16)
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(16) (13) , (7-b) , $\tilde{y}_{0}$ 1
$( \sum_{t=1}^{T}\prime \mathrm{r}_{t}^{(k)})\tilde{y}_{0}=g_{0}+\sum_{t=1}^{T}g_{t}(x_{t}^{(k)})+\sum_{t=1}^{T}\nu_{t}^{(k)}$ (17)
. , $1_{t}^{(k)}$ $m_{0}\mathrm{x}m_{0}$ , $\nu_{t}^{(k)}$ $m_{0}$ ,
$1_{t}^{(k)}=\nabla g_{t}(_{X_{t}}^{(k)})^{\mathrm{T}}[\Psi_{t}^{(k)}-\Psi_{t}^{(k)(k)}\nabla \mathrm{c}_{t}(oe_{t})\Phi_{t}^{(k)}\nabla \mathrm{c}_{t}(x_{t}^{(k)})^{\mathrm{T}}\Psi_{t}^{(k)}]\nabla g_{t}(_{l_{t}}^{(k)})$ $(t=1, \ldots, T)$
$\nu_{t}^{(k)}=\nabla g_{t}(x_{t}^{(k)})^{\mathrm{T}}[\lambda_{t}^{(k)}-\Psi_{t}^{(k)}\nabla \mathrm{c}_{t}(x_{t}^{(k)})\Phi_{t}^{(k)}\{\mathrm{c}_{t}(oe_{t})(k)+\nabla \mathrm{c}_{t}(x_{t}^{(k)})^{\mathrm{T}}\lambda_{t}^{(k)}\}]$ $(t=1, \ldots, T)$
. ,
$–_{t}-(k)=\Psi_{t}^{(k)}-\Psi_{t}^{(k)}\nabla \mathrm{c}_{t}(oe_{t}^{(k)})\Phi_{t}^{(k)}\nabla \mathrm{c}_{t}(x_{t}^{(k)})^{\mathrm{T}}\Psi_{t}^{(k)}$ $(t=1, \ldots,T)$ (18)
,
$\prime \mathrm{r}_{t}^{(k)(k)-(k)}=\nabla g_{t}(oe_{t})_{-t}^{\mathrm{T}_{-}}\nabla g_{t}(x_{t}^{(k)})$ $(t=1, \ldots, T)$ (19)
, $\Psi_{t}^{(k)}$ ,
$k$) . , $\nabla g_{t}(x_{t}^{(k)})$
$\prime \mathrm{r}_{t}^{(k)}$ , 1 (17) .
(1) .
1
$\lambda^{\frac{\overline{\tau}}{\tau}}\backslash \backslash \cdot/72-\mathrm{x}\backslash jf1-\text{ }(15)\text{ }(12)\mathfrak{l}^{}.\cdot \text{ ^{ } }|^{\vee}\text{ }\Phi_{t}f_{k)}(t=1,\ldots,T)\Psi^{(k)}$
(






3: 1 (17) , $\tilde{y}_{0}$ .
4: (16) $\tilde{y}_{t}(t=1, \ldots, T)$ .
5: (13) \Delta x $(q=1, \ldots, Q;t=1, \ldots, T)$ .
6: (8) $\Delta z_{qt}(q=1, \ldots, Q;t=1, \ldots, T)$ .
1, 5, 6 , $q=1,$ $\ldots,$ $Q$ $t=1,$ $\ldots,$ $T$ , 2, 4 $t=1,$ $\ldots,$ $T$
. , 3 1 (17)
$1_{t}^{(k)}$ $t=1,$ $\ldots,$ $T$ .
1, 2, 3 ,
. , 1 , $\Psi_{qt}^{(k)}$ $B_{qt}^{(k)}+(X_{qt}^{(k)})^{-1}Z_{qt}^{(k)}$ Cholesky
$B_{qt}(k)+(X_{qt}(k))$ -lZq(kt)=Lq(kt $(D_{q\mathrm{t}}(k))$ (Lq(kt )T $(q=1, \ldots, Q;t=1, \ldots, T)$ (20)
. , $L_{qt}^{(k)}$ 1 , $D_{qt}^{(k)}$
. (12) (20)
$(L_{qt}^{(k)})^{\mathrm{T}}\Psi_{qt}^{(k)}=(D_{qt}^{(k)})^{-1}(L_{qt}^{(k)})^{-1}$ $(q=1, \ldots, Q;t=1, \ldots, T)$ (21)
. $\Psi_{qt}^{(k)}$ , (21) , $(L_{qt}^{(k)})^{-1}$
, $\Psi_{qt}^{(k)}$ .
, 2 . (U)
$(x_{t})^{\mathrm{T}}(k)$ \Phi 10 (x}0)=(71\not\subset k0kkt $M_{01t}^{(k)}M_{11t}^{(k)}0^{\cdot}..\cdot.\cdot$ $M_{QQt}^{(k)}M_{0Qt}^{(k)}0)$ $(t=1, \ldots, T)$
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, $\text{ }(x_{t}^{(k)})^{\mathrm{T}}\Psi_{t}^{(k)}\nabla c$ $(x_{t}^{(k)})$ . ,
$M_{\omega\iota}^{(k)}= \sum_{q=1}^{Q}\nabla h_{qt}(x_{qt}^{(k)})^{\mathrm{T}}\Psi_{qt}^{(k)}\nabla h_{qt}(x_{qt}^{(k)})$ $(t=1, \ldots, T)$
$M^{(k)}=\nabla c_{qt}(x^{(k)})^{\mathrm{T}}\Psi^{(k)}\nabla h_{qt}(x^{(k)})=(M_{0q}^{(k)})^{\mathrm{T}}M_{qqt}=\nabla f_{k)}c_{qt}(oe_{qt})^{\mathrm{T}}\Psi_{qt}f_{k)}?^{t}k)\nabla c_{qt}(x_{qt})\#)$
$(q=1, \ldots, Q;t=1, \ldots, T)$
$(q=1, \ldots, Q;t=1, \ldots, T)$
. $c_{t}(oe_{t})^{\mathrm{T}}(k)\Psi_{t}(k)\nabla c_{t}(oe_{t})(k)$ , $\Phi_{t}^{(k)}$
$\Phi_{t}^{(k)}=($ $\Phi_{Q0t}^{\dot{(k})}\Phi_{\alpha 1\mathrm{t}}^{(k)}\Phi_{10t}^{(k)}.\cdot$ $\Phi_{Q1t}^{\dot{(}k)}\Phi_{11t}^{(k)}\Phi_{01t}^{(k)}.\cdot$
$..$ .
$\Phi_{QQt}^{(\dot{k})}\Phi^{(k)}\Phi_{1Qt}^{(k}.\cdot\eta$ ) $(t=1, \ldots,T)$
, (15)
$\Phi_{wt}^{(k)}\dashv M_{\mathrm{m}t}^{(k)}-\sum M_{0\phi}^{(k)}(M_{qqt}^{(k)})^{-1}M_{\mathcal{O}}^{(k)}\}^{-1}Q$ $(t=1, \ldots, T)$ (22-a)
$q=1$
$\Phi_{q}^{(k)}\mathrm{o}\mathrm{e}=-(M_{qqt}^{(k)})^{-1}M_{\phi}^{(k)}\Phi_{\mathrm{m}t}^{(k)}$ $=(\Phi_{0\phi}^{(k)})^{\mathrm{T}}$ $(q=1, \ldots, Q;t=1, \ldots, T)$ (22-b)
$\Phi_{qqt}^{(k)}=(M_{qqt}^{(k)})^{-1}$ ($I_{qt}$ $M_{\phi t}^{(k)}\Phi_{0qt}^{(k)}$ ) $(q=1, \ldots, Q;t=1, \ldots, T)$ (22-c)
$\Phi_{qqt}^{(k)},=-(M_{qqt}^{(k)})^{-1}M_{\text{ }t}^{(k)}\Phi_{0\phi t}^{(k)}=(\Phi_{\phi qt}^{(k)})^{\mathrm{T}}$ $(q, \oint=1, \ldots, Q;d>q;t=1, \ldots, T)$ (22-d)
. , $I_{qt}$ $m_{qt}\mathrm{x}m_{qt}$ ., , 1 $(M_{qqt}^{(k)})^{-1}(q=$
$1,$
$\ldots,$ $Q;t=1,$ $\ldots,$ $T)$ , (22-a)
$\Phi_{\infty t}^{(k)}(t=1, \ldots,T)$ .
, (22-b) $\Phi_{q}^{(k)}\alpha=(\Phi_{0qt}^{(k)})^{\mathrm{T}}(q=1, \ldots, Q;t=1, \ldots,T)$ . ,
(22-c) (22-d) $\Phi_{q\phi t}^{(k)}=(\Phi_{\phi qt}^{(k)})^{\mathrm{T}}(q, \phi=1, \ldots, Q;t=1, \ldots, T)$
$\mathrm{A}\mathrm{a}$ .
, 3 . (10) Jacobi $g_{t}$ \sim
, (18), (19) $t(k)$ $\prime \mathrm{r}_{t}^{(k)}$
$—t(k)=(\begin{array}{lll}---(11tk) .---(k)1Qt\vdots \vdots---(k)Q1t \cdots ---(k)QQt\end{array})$ , $1_{t}^{(k)}=(1_{Q1t}^{\dot{(k})}1_{11t}^{(k)}.\cdot$
...
$\prime \mathrm{r}_{QQt}^{(\dot{k})}\tau_{1Qt}^{(k)}.\cdot)$ $(t=1, \ldots,T)$ (23)
,
\acute rq(kq),t=\nabla g (xq(kt))T---q(k\emptyset )t\nabla g’t(x\phi (kt)) $(q, d=1, \ldots, Q;t=1, \ldots,T)$
. (3) , $m_{\text{ }}=T(q=1, \ldots, Q)$
, , $n_{qt}\mathrm{x}T$ Jacobi $\nabla g_{qt}(oe_{qt})(k)$ 2 .
$\nabla g_{qt}(x_{qt}^{(k)})=\{\{$$\mathrm{O}\mathrm{O}\ldots 0\nabla g_{q\#}^{(k)}\ldots\nabla g_{q\mathrm{t},t+1}^{(k)}\mathrm{O}\cdots \mathrm{O}\mathrm{O}\nabla g_{q\mathrm{I}\mathrm{T}}^{(k))}$ $(t=1,\ldots,T-1)(t=T)$ $(q=1, \ldots,Q)$
, $\nabla g_{qt\tau}^{(k)}(\tau=t,t+1)$ $g_{qt}(ae_{qt}^{\mathrm{t}k)})$ $\tau$ $n_{qt}$ .
, $T_{qqt}^{(k)}$, | $T\mathrm{x}T$ , } $arrow$’ $t$ $t$ , $t$ $t+1F^{1}\mathrm{I},$ $t+1$
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$t$ , $t+1$ $t+1$ 4 ($t=T$ $T$ $T$ 1 ) .
$1_{qqt}^{(k)},=[\dot{0}.\cdot.\cdot.\ldots\dot{0}0\cdots 00\cdots 00\cdots 00\cdots\dot{0}\mathrm{o}\cdots \mathrm{o}..\cdot.$
$((\mathrm{T}_{7_{t}^{q’t}}^{(k)}.\cdot..\cdot)_{t+1,t})_{tt}\dot{0}000$ $(1^{(k})_{t+1,t+1}(’\mathrm{r}_{3_{t}^{q’t}}^{(k)}.\cdot.\cdot\cdot)_{t,t+1}qr_{\dot{0}}000$
$\dot{0}.\cdot.\cdot\cdots\dot{0}0\cdots 00\cdots 00\cdots 0\dot{0}\cdots 00\cdots \mathrm{o}.\cdot.\cdot.]$ $(q,\phi=1, \ldots, Qt=1,\ldots, T-,\cdot 1)$
$1_{qqt}^{(k)},=(\begin{array}{llll}0 \cdots 0 \mathit{0}\vdots \vdots \vdots 0 \cdots 0 \mathit{0}0 \cdots 0 (T_{q\phi T}^{(k)})_{\text{ }}\end{array})$ $(q, d=1, \ldots Q;t=T)$
, $(’\mathrm{r}_{qqt}^{(k)},)_{\tau\tau}$, .
$(\mathrm{Y}_{qqt}\backslash (k),)_{\tau\tau’}=(\nabla g_{qt\tau})(k)\mathrm{T}---_{qqt}(k),\nabla g_{qt\tau’}(k,)$ $(q, d=1, \ldots, Q;t=1, \ldots, T;\tau, \tau’=t,t+1)$
, (23) , 1 (17) $\sum_{t=1}^{T}1_{t}^{(k)}$ $QT\mathrm{x}QT$ ,
$\sum_{t=1}^{T}\prime \mathrm{r}_{t}^{(k)}=\{\begin{array}{lllllll}v_{1111}^{(k)} \cdots v_{\mathrm{l}11T}^{(k)} \cdots v_{1Q11}^{(k)} \cdots v_{1Q1T}^{(k)}\vdots \vdots \vdots \vdots v_{11T1}^{(k)} \cdots v_{11TT}^{(k)} \cdots v_{1QT1}^{(k)} \cdots v_{1Q2\mathrm{T}}^{(k)}\vdots \vdots \vdots \vdots v_{Q111}^{(k)} \cdots v_{Q11T}^{(k)} \cdots v_{QQ11}^{(k)} \cdots v_{QQ1T}^{(k)}\vdots \vdots \vdots \vdots v_{Q1T1}^{(k)} \cdots v_{Q\mathrm{l}T\Gamma}^{(k)} \cdots v_{QQT1}^{(k)} \cdots v_{QQTT}^{(k)}\end{array}\}$ (24)
, .
$v_{q\phi\tau\tau’}^{(k)}=\{$ ((((Il.\acute rrqfff(fffk\phi ))))ttl,t)$))$-ttl+,ltl+)lt,lt-l,t-l+(TS\approx )t) $(\tau=d=t; t=1)$$(\tau=d=t; t=2, \ldots, T)$$(\tau=t+1, \tau’=t;t=1, \ldots, T-1)(q, d=1, \ldots, Q)(25)$
$(\tau=t, d=t+1;t=1, \ldots, T-1)$
0 $(|\tau-d|>1; \tau,\tau’=1, \ldots, T)$
, $\sum_{t=1}^{T\prime}\mathrm{r}_{t}^{(k)}$ $T\mathrm{x}T$ $Q$ .
(24) , $\sum_{t=1}^{T\prime}\mathrm{r}_{t}^{(k)}$ $v_{qq\tau\tau}^{(k)},$, $q,$ $\tau$ ,
4, $\tau’$ . , $v_{qq\tau\tau}^{(k)},$ , $\tau,$ $q$
, $\tau’,$ $\phi$
$k$) ,
$\mathrm{T}^{(k)}=\{\begin{array}{lllllll}v_{111\mathrm{l}}^{(k)} \cdots v_{1Q11}^{(k)} \cdots v_{111T}^{(k)} \cdots v_{1Q1T}^{(k)}\vdots \vdots \vdots \vdots v_{Q111}^{(k)} \cdots v_{QQ11}^{(k)} \cdots v_{Q11T}^{(k)} \cdots v_{QQ1T}^{(k)}\vdots \vdots \vdots \vdots v_{11T1}^{(k)} \cdots v_{1QT1}^{(k)} \cdots v_{11TT}^{(k)} \cdots v_{1Qt\mathrm{Y}}^{(k)}\vdots \vdots \vdots \vdots v_{Q1T1}^{(k)} \cdots v_{QQT1}^{(k)} \cdots v_{Q1TT}^{(k)} \cdots v_{QQt\mathrm{T}}^{(k)}\end{array}\}$
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. (25) , $\mathrm{T}^{(k)}$ $2Q-1$ ( ) .
T0 , 1 (17) $\sum_{t=1}^{T\prime \mathrm{r}_{t}^{(k)}}$ $\mathrm{A}\backslash$
, $\mathrm{T}^{(k)}$ 1 , 1 (17)
. Cholesky ,
. , $T$ $\sim$ ,
$\mathrm{T}^{(k)}$
$QT$ . , $\mathrm{T}^{(k)}$ Cholesky
, 1 (17) .
4
, $p$ ,
. , , $q=1,$ $\ldots,$ $Q$
$t=1,$ $\ldots,$ $T$ . (1)
$Q\ll T$ $p\leqq T$ . , $t=1,$ $\ldots,$ $T$
, .
,
, . , $\mathrm{A}$ ‘
. , $\Delta x_{qt},\mathrm{r}_{t}^{(k)}$
’
$t$ , $\tilde{y}_{0},$ $\mu^{(k)}$
$t$ . ,
, .
, $t=1,$ $\ldots,$ $T$ . ,
$t$ ,
. VPP Fortran 90 , $t=1,$ $\ldots,$ $T$
$t$ , SPREAD DO [
. , 1
4,5,6 (8), (13) (16) , $\mathrm{P}$ Fortran
90 DO $J\mathrm{s}-$ 7\beta . , $t$ 1 V ‘
, $q$ , ,
, $t$ . , J
, .
(1) , n m \Delta x ’ $\tilde{y}_{qt}$ , \Delta z
, DO .





Fortran 90 , UNIFY [ ,
$\mathrm{t}\backslash \backslash \backslash$ . , $\mathrm{I}_{t}^{(k)}$ J $g_{t}(oe_{t})(k)$
, 0 . , , $|\mathrm{e}$ [
, . , 1 ,






2 32 320 288 10
0.06817 0.03988 0.02772
0.1248 (0.915) (0.782) (0.563)
2 64 640 576 11
0.1468 0.08292 0.05313
0.2736 (0.932) (0.825) (0.644)
2 128 1280 1152 11
0.2884 0.1602 0.09807
0.5439 (0.943) (0.849) (0.693)
2 256 2560 2304 12
0.6275 $0.3\mathrm{U}6$ 0.2087
1.189 (0.947) (0.863) (0.712)
2 512 5120 4608 14
1.453 0.7926 0.4673
2.760 (0.950) (0.871) (0.738)
2 1024 10240 9216 50
10.20 5.577 3.266
19.45 (0.953) (0.872) (0.744)
: $\sum Q$ \Sigma T\Leftarrow qt)3\rightarrow
: $q=1t=1(x_{q1})_{2}=a_{q1}$ $(q=1, \ldots, Q)$
(x )2- $(xq,t-1)_{2}$
=aq2{(x )l-(xq,t-l)l}+aq3(xqt)1 $(q=1, \ldots, Q; t=2, \ldots,T)$ (26)
$\sum_{q=1}^{Q}(x_{qt})_{1}=d_{t}$ $(t=1, \ldots, T)$
–$(oe_{qt})_{\mathit{3}}(oe_{qt})_{1}=a_{q\mathit{4}}+a_{q\mathit{5}}$ (x ) $1+a_{\emptyset}(x,)_{2}$ $(q=1, \ldots, Q; t=1, \ldots,T)$
$l_{q}\leqq(x_{qt})_{1}\leqq u_{q}$ $(q=1, \ldots, Q;\backslash t=1, \ldots,T)$
. $f_{q\mathrm{t}},$ $h_{qt},$ $c_{qt}$
$f_{qt}(x_{qt})=(oe_{qt})_{3}$ ,
$c_{qt}(oe_{qt})=(^{\frac{(oe_{qt})_{3}}{(x_{qt})_{1}}-a_{q4}-a_{q5}(oe_{qt})_{1}-a_{q6}(x_{qt})_{2}}-(x_{qt})_{1}+l_{q}+(\mathrm{a}\mathrm{e}_{qt})_{4})(x_{qt})_{1}-u_{q}+(x_{qt})_{5}$ $(q=1, \ldots, Qt=1, \ldots,T^{\cdot}’)$
$h_{qt}(oe_{qt})=(oe_{qt})_{1}$ ,
. , $h\text{ }=-d_{t}(t=1, \ldots, T)$ , $g\text{ }=0(q=1, \ldots, Q)$ , g $(q=$
$1,$
$\ldots,$ $Q;t=1,$ $\ldots,$ $T)$ , (26) (1) .
$g_{q1}(x_{q1})$ $=((x_{q1})_{\mathit{2}}-a_{q1},$ $a_{q2}(x_{q1})_{1}-(x_{q1})_{2},$ 0, 0, $\ldots,$ $0)^{\mathrm{T}}$
$g_{q2}(\mathrm{t}_{q2})$ $=(0,$ $-(a_{q2}+a_{q3})(x_{q2})_{1}+(x_{q2})_{2},$ $a_{q2}(\mathrm{a}\mathrm{e}_{q2})_{1}-(x_{q2})_{2},0,$ $\ldots,0)^{\mathrm{T}}$
.$\cdot$.
$g_{q,T-1}(ae_{q,T-1})=(0,$ $\ldots,0,0,$ $-(a_{q\mathit{2}}+a_{q\mathit{3}})(x_{q,T-1})_{1}+(x_{q,T-},)_{2},$ $a_{q2}(x_{q,T-1})_{1}-(\mathrm{a}\mathrm{e}_{q,T-1})_{2})^{\mathrm{T}}$
gqT(x ) $=(0,$ $\ldots,0,0,$ 0, $-(a_{q\mathit{2}}+a_{q3})(x_{qT})_{1}+(oe_{qT})_{\mathit{2}})^{\mathrm{T}}$




, $y_{qt}^{(0)}=0$ , $z_{qt}^{(0)}=1$ $(q=1, \ldots, Q;t=1, \ldots, T)$
$(q=1, \ldots, Q)$ $y_{0t}^{(0)}=0$ $(t=1, \ldots, T)$
.
$\rho$ $\mu$ , $10^{-4}1$ 1000 .




. $\mu$ , [12] . , $\phi$
$\phi(\mathrm{a}\mathrm{e},y, z;\mu)$
$=\mathrm{m}\mathrm{f}\mathrm{f}\mathrm{l}\{$ $\sum_{q=1}^{Q}\sum_{t=1}^{T}||\nabla \mathcal{L}_{qt}(x_{qt}, y_{\phi},y_{0t}, y_{qt}, z_{qt})||_{1}/(n+\sum_{q=1}^{Q}\sum_{t=1}^{T}||\nabla f_{qt}(ae_{qt})||_{1})$ ,
$\frac{1}{m}[\sum_{q=1}^{Q}11$ $g \text{ }+\sum_{t=1}^{T}g_{qt}(x_{qt})||_{1}+\sum_{t=1}^{T}||h_{0t}+\sum_{q=1}^{Q}h_{qt}(oe_{qt})||_{1}+\sum_{q=1}^{Q}\sum_{t=1}^{T}||c_{qt}(x_{qt})||_{1}]$ ,
$\frac{1}{n}\sum_{q=1}^{Q}\sum_{t=1}^{T}$ Il Zqtx $-\mu 1||_{1}\}$
,
$\phi(_{X^{(k+1)}}, y^{(k+1)},z^{(k+1)};\mu^{(k)})\leqq 10^{-6}$
, $x^{(k+1)}$ (1) .
, $\mathrm{P}800$ .
VPP8 , 250 MFLOPS . 8GFLOPS .
L6 $\mathrm{G}\mathrm{B}/\mathrm{s}$ .
. $\mathrm{P}$ Fortran 90
, .
, 1 . 1 , $p$
. 1 , $p=1$ ,
, 10000
. , ,
. , 1 ,
.
$e_{\mathrm{p}}= \frac{1\text{ }\backslash \nearrow\backslash \theta^{-}1_{-\epsilon \mathrm{k}\text{ _{}\mathrm{P}}^{\ni}\mathrm{f}\mathrm{K}\#\yen \text{ }^{}\prime}}{p\mathrm{f}\mathrm{f}\mathrm{l}\text{ }\backslash \backslash y\text{ }1^{\vee}\text{ }\Rightarrow \mathrm{n}\mathrm{H}\mathrm{f}\mathrm{l}\mathrm{F}\ovalbox{\tt\small REJECT}\cross p}$.
, ,
. (26) , $q=1,$ $\ldots,$ $Q$ $t=1,$ $\ldots,$ $T$







. , block-angular ,
1 , 1
. ,
, VPP800 . ,
10000 .
, . , . –
$\mathrm{P}\mathrm{C}$ . 5
, 800 $\mathrm{M}\mathrm{H}\mathrm{z}$ Pentium III CPU 1
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